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Abstract
Open charm hadrons with strange and non-strange mesons have been dis-
covered in recent years. We study the spectra of several newly observed res-
onances by different collaborations like BaBar [2]and LHCb [3] etc. Using an
effective Lagrangian approach based on heavy quark symmetry and chiral dy-
namics, we explore the strong decay widths and branching ratios of various
resonances and suggest their Jp values. We try to fit the experimental data to
find the coupling constants involved in the strong decays through pseudoscalar
mesons. The present work also discusses about the possible spin-parity as-
signments of recently observed states by LHCb collaboration. The tentative
assignment of newly discovered state D∗J(3000) can be natural parity states
(0−, 1+, 2−, 3+....) whileDJ(3000) can be identified with unnatural parity states
like (0+, 1−, 2+, 3−....). Therefore, the missing doublets 2S,1D,1F,2P and 3S can
be thought of filled up with these states. We study the two-body strong decay
widths and branching ratios of missing doublets and plot branching ratios vs
mass of decaying particle. These plots are used to analyze all assignments to
DJ(3000) deeply and various possibilities for J
P values.
PACS:12.39.Hg,12.39.Pn,12.40.Yx,14.40.Nd
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1 Introduction
The hadrons containing a single heavy quark can be analyzed in a framework which
is formulated for Nf heavy quarks with mass mQ >> ΛQCD using heavy quark ef-
fective theory [1]. This theory assumes heavy quark to act as static color source and
1
its spin is sQ which can be thought of coupled to spin of light degrees of freedom
sl. Secondly, heavy quark flavor symmetry leads to interaction of heavy quark with
light degrees of freedom through exchange of soft gluons only. The heavy quark spin-
flavor symmetry can be exploited further to explore several hadronic properties. The
motivation for present work arises due to recently observed charm and bottom meson
states by experimental collaborations like BaBar, LHCb and CDF [4]. The heavy
meson spectrum is one of the recent interest to place for the various particles at
different resonances and energies. Recently, some excited charm meson states were
observed which are D(2550), D(2600), D(2750) and D(2760)in the decay channels
D0(2550) → D∗+π−,D0(2600) → D∗+π−,D+π−,D0(2750) → D+π−,D+(2600) →
D0π+ and D+(2760) → D0π+ in the inclusive e+e− → cc¯ interactions by BaBar
Collaboration [2]. The most suitable spin-parity assignments for D(2750),D(2760)is
(2−, 3−) or 1D and for D(2550), D(2600)is (0−, 1−) i.e 2S state respectively. LHCb
collaboration [3] observed some new resonances in addition to above i.e. DJ(3000)
+,0
and D∗J(3000)
0 around 3GeV in association with D∗2(2460)
0 and D∗J(2760)
0 and
exists in the D+π− invariant mass spectrum. The states, D∗J(3000)
+,D∗2(2460)
+
and D∗J(2760)
+ were observed in D0π
+ spectrum whereas the states measured in
D∗+π− spectrum were D1(2420)
0,D∗2(2460)
0, D∗J(2760)
0,DJ(2580)
0, DJ(2740)
0 and
DJ (3000)
0 respectively. A table for the properties of recently observed states has
been shown below. Similar is the case in beauty sector. Very recently CDF Col-
laboration [4] has found evidence for a new resonance B(5970) simultaneously in
B0π+ and B+π− mass distributions with a significance of 4.4σ standard deviations
and further reported the first study of resonances with orbitally excited B+ mesons
and updated measurement of orbitally excited B0 and B0s mesons. The branch-
ing ratio for B∗0s2 → B
∗+K− decays is also measured. The masses of new B(5970)
measured resonances are 5978 ± 5(stat) ± 12(syst)MeV/c2 for neutral state and
5961± 5(stat)± 12(syst)MeV/c2 for charged asymmetry into Bπ states. This state
may be proposed as belonging to radially excited bottom meson family. Therefore,
in past decades, we faced several ground as well as excited states of charm meson
family such as discovery of DsJ(2460), DsJ(2632) and DsJ(3040) etc. In bottom
meson family we witness some new states such as B(5279), B∗(5325) for n=1 family
in (0−, 1−) doublet. In the infinite heavy quark mass limit, a heavy light system Qq
can be classified into doublets depending upon their quantum numbers. A heavy
hadronic system containing heavy quark with spin quantum number SQ and light
degrees of freedom sl that include light quark and gluons interacting through quark-
antiquark pairs. It should have the quantum number of light quark that is Sl in
order to have total conserved quantum number J where J = SQ + Sl. Defining J as
2
J2 = j(j+1) and S2Q = (sQ)(sQ+1) and S
2
l = (sl)(sl+1),the total spin j± = sl±
1
2
can be obtained by combining the spin of heavy quark spin 12 with spin of light
degrees of freedom. The heavy mesonic system form a degenerate doublet of ground
state with J = ±1 and negative parity denoted as D and D∗ for charm meson.
The first excited states 0+ and 1+ heavy mesons are the quantum numbers of the
spl =
1
2
+
doublet. There is also an excited doublet of heavy meson with JP = 1+
and 2+. Similarly, other excited mesonic states have their JP states. In this ar-
ticle, we identify the recent charmed meson states DJ (2550), D
∗
J (2600), DJ (2740),
D∗J (2760), DJ(3000) and D
∗
J(3000) with their J
P assignment. These states were
observed by LHCb collaboration and predicting their decay widths and masses. We
study strong decays of these charmed mesons to ground states heavy mesons along
with the emission of pseudo-scalar pions in heavy quark effective theory in the lead-
ing order approximations. Although the same work has been studied by [10] but
we extend their predictions by fitting the experimental data to find the coupling
constants in various strong decays. Also, we include two additional possibilities for
assignment of JP states to D∗J(3000) and DJ (3000). In the end, we also try to
justify all the possible assignments to D∗J (3000) and DJ(3000) by analyzing their
branching ratios graphically.
2 The Lagrangian for Strong Decays to Heavy Mesons
A single field Ha where it annihilates the sl =
1
2
−
meson doublet, pseudoscalar and
vector mesons can be mentioned as[5]
Ha =
1 + /v
2
(P ∗µa γµ − Paγ5) (1)
Here a is the SU(3) index. In charm mesons sector, Ha consists of the D
0,D+,D+s
pseudo-scalar mesons and D∗0,D∗+,D∗+s vector mesons. The lowest lying excited
states are the JP = 0+ and 1+ i.e. sPl =
1
2
+
doublet and represented by the fields
Sa [6]. The fields for excited spin doublets are mentioned below:
Sa =
1 + /v
2
(Pµ1aγµγ5 − P
∗
0a) (2)
T µa =
1 + /v
2
(P ∗µν2a γµ − P1aν
√
3
2
γ5[g
µν −
1
3
γν(γµ − vµ)]) (3)
Xµa =
1 + /v
2
(P ∗µν2a γ5γν − P
′∗
1aµ
√
3
2
[gµν −
1
3
γν(γµ + vµ)]) (4)
Y µνa =
1 + /v
2
(P ∗µνσ3a γ5γσ − P
αβ
2a
5
3
γ5[g
µ
αg
ν
β −
gνβγα(γ
µ − vµ)
5
−
gµαγβ(γ
ν − vν)
5
] (5)
3
Zµνa =
1 + /v
2
(P ∗µνσ3a γ5γσ − P
∗αβ
2a
√
5
3
[gµαg
ν
β −
gνβγα(γ
µ + vµ)
5
−
gµαγβ(γ
ν + vν)
5
]) (6)
Rµνρa =
1 + /v
2
(P ∗µνρσ4a γ5γσ−P
αβτ
3a
√
7
4
[gµαg
ν
βg
ρ
τ−
gνβg
ρ
τγα(γ
µ − vµ)
7
−
gναg
ρ
τγβ(γ
µ − vµ)
7
−
gµαgνβγτ (γ
ρ − vρ)
7
])
(7)
The super fieldsHa contain s-wave mesons whereas Sa, Ta contain the p-wave mesons.
The light pseudoscalar mesons are described by the fields ξ = exp
iM
f . The pion
octet is introduced by the vector and axial combinations V µ = 12ξ∂
µξ† + ξ†∂µξ and
Aµ = 12ξ∂
µξ† − ξ†∂µξ We choose fpi = 130MeV . Here, all traces are taken over
Dirac spinor indices, light quark SU(3)V flavor indices a = u, d, s and heavy quark
flavor indices Q = c, b. The Dirac structure of chiral Lagrangian has been replaced
by velocity vector v. At the leading order, the heavy meson chiral chiral Lagrangian
terms LH ,LS ,LT ,LX ,LY ,LZ ,LR for the strong decays to the D
(∗)π,D(∗)η and D
(∗)
s K
states can be written as:
LH = gHTr{H¯aHbγµγ5A
µ
ba} (8)
LS = gSTr{H¯aSbγµγ5A
µ
ba}+ h.c., (9)
LT =
gT
Λ
Tr(H¯aT
µ
b (Dµ /A+ i /DAµ)baγ5) + h.c., (10)
LX =
gX
Λ
Tr(HaX
µ
b (iDµ /A+ i /DAµ)baγ5) + h.c., (11)
LY =
1
Λ2
Tr(H¯aY
µν
b [k
Y
1 {Dµ,Dν}Aλ+ k
Y
2 (DµDλAµ+DνDλAµ)]baγ
λγ5) + h.c., (12)
LZ =
1
Λ2
Tr(H¯aZ
µν
b [k
z
1{Dµ,Dν},Dν}Aλ + k
Z
2 (Dµ,DλAν +DνDλAµ)]baγ
λγ5) + h.c.,
(13)
where Dµ = ∂µ+νµ, {Dµ,Dν} = DµDν+DµDν ,{Dµ,Dν ,Dρ} = DµDνDρ+DµDρDν+
DνDρDµ+DρDµDν +DρDνDµ, These terms describe the transitions of positive and
negative parity mesons with the emission of light pseudo-scalar mesons. The mixing
angle between two states are determined by including spin symmetry violating cor-
rections in the Lagrangian. The term should respect parity and time reversal and
may be of generic form as written below.
Ld1 =
h1
2mΛ
Tr[H¯σµνTασµνγ
kγ5(iDαAκ + iDκAα)] + h.c. (14)
The corresponding operator for the mixing of 1+ in 2S and 1D respectively is due to
spin symmetry violating effect and can be written as: Lmix = g1Tr[
¯˜Hφµνs Xµσναv
α]+
h.c..
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3 Strong Decay Width Formula and Coupling Constants
From the chiral Lagrangian terms, we can obtain the decay widths Γ for strong
decays to final states D(∗)π, D(∗)η, D
(∗)
s K where the symmetry breaking scale
ΛX = 1GeV . The expression for decay widths if we consider various doublets
which the decaying meson belongs to are as follows where M denotes the emission
of pseudoscalar mesons i.e. π, K and η fields.
(0−, 1−) to (0−, 1−) +M
Γ(1− → 0−) = CM
g2H
6πf2pi
Mf
Mi
| ~pM |
3 (15)
Γ(1− → 1−) = CM
g2H
3πf2pi
Mf
Mi
| ~pM |
3
(16)
(0+, 1+) to (0−, 1−) +M
Γ(1+ → 1−) = CM
g2S
2πf2pi
Mf
Mi
| ~pM |[m
2
M+ | ~pM |
2] (17)
Γ(1+ → 0−) = CM
g2S
2πf2pi
Mf
Mi
| ~pM |[m
2
M+ | ~pM |
2 (18)
(1+, 2+) to (0−, 1−) +M
Γ(1+ → 1−) = CM
2g2T
3πf2piΛ
2
Mf
Mi
| ~pM
5 | (19)
Γ(2+ → 0−) = CM
4g2T
15πf2piΛ
2
Mf
Mi
| ~pM
5 | (20)
Γ(2+ → 1−) = CM
2g2T
5πf2piΛ
2
Mf
Mi
| ~pM
5 | (21)
(1−, 2−) to (0−, 1−) +M
Γ(1− → 0−) = CM
4g2X
9πf2piΛ
2
Mf
Mi
| ~pM
3 | [m2M+ | ~pM |
2] (22)
Γ(1− → 1−) = CM
2g2X
9πf2piΛ
2
Mf
Mi
| ~pM
3 | [m2M+ | ~pM |
2] (23)
Γ(2− → 1−) = CM
2g2X
3πf2piΛ
2
Mf
Mi
| ~pM
5 | [m2M+ | ~pM |
2] (24)
(2−, 3−) to (0−, 1−) +M
Γ(2− → 1−) = CM
4g2Y
15πf2piΛ
4
Mf
Mi
| ~pM
7 | (25)
5
Γ(3− → 0−) = CM
4g2Y
35πf2piΛ
4
Mf
Mi
| ~pM
7 | (26)
Γ(3− → 1−) = CM
16g2Y
105πf2piΛ
4
Mf
Mi
| ~pM
7 | (27)
The coefficients CM are different for the various light pseudoscalar mesons: Cpi+ =
CK+ = 1, Cpi0 = CKs =
1
2 , Cη =
1
6 . ~pM is the three momentum of M. The higher
order corrections to heavy quark limit can also be considered by adding terms of the
order 1
mQ
with some un-known constants. The decay rates depend upon effective
coupling constants. The parameters used in the above expressions for decay widths
are taken from the particle data group[7]. Thus the numerical values of decay
widths comes out in terms of coupling constants gH , gY , gX etc. Here the first radial
excitation ofD∗ is represented as D˜∗. The first radially excited state of H is governed
by the decay constant g˜H which can be fitted to experimental data within mass range
of 2600-2700 MeV. Coupling constants can either be determined theoretically or by
fitting the experimental data. However, various quark models [20, 21] and sum rule
(eg. QCD sum rules)[15, 17, 19] techniques predict the coupling constants. Another
possible method is to use lattice QCD [18] which incorporate QCD in their first
principle. Using experimental data of decay widths and branching ratios as input,
one can fit the experimental data to find the effective coupling constants. The
coupling constants play an important role in heavy quark phenomenology. They
are directly related to charm meson strong decays and are further useful to explore
other decays of charm mesons involving pionic emissions.
4 Spin-parity Analysis for Non-strange Charm Meson
States
The recent experimental data of charm meson states from LHCb and BaBar col-
laboration motivates us to find the best fit values of coupling constants in strong
decays. The table 1 mentions the recent experimental data of non-strange charm
mesons.
Table 1: Experimental Status of Latest Charm Mesons
6
Sr.No Charm Meson state Mass[MeV][LHCb] Mass[MeV][BaBar] Width[MeV][LHCb] Width[MeV][BaBar] Decay Channel
1 D∗J(2650)
0 2649.2 ± 3.5± 3.5 2608.7 ± 2.4± 2.5 140.2 ± 17.1 ± 18.6 93± 6± 13 D∗+π−
2 D∗J(2760)
0 2761.1 ± 5.1± 6.5 2763.3 ± 2.3± 2.3 74.4± 3.4 ± 37.0 60.9 ± 5.1± 3.6 D∗+π−
3 DJ(2580)
0 2579.5 ± 3.4± 5.5 2539.4 ± 4.5± 6.8 177.5 ± 17.8 ± 46.0 130 ± 12± 13 D∗+π−
4 DJ(2740)
0 2737.0 ± 3.5± 11.2 2752.4 ± 1.7± 2.7 73.2± 13.4 ± 25.0 71± 6± 11 D∗+π−
5 DJ(3000)
0 2971.8 ± 8.7 188.1 ± 44.8 D∗+π−
6 D∗J(2760)
0 2760.1 ± 1.1± 3.7 74.4 ± 3.4± 19.1 D+π−
7 D∗J(3000)
0 3008.1 ± 4.0 110.5 ± 11.5 D+π−
8 D∗J(2760)
+ 2771.7 ± 1.7± 3.8 66.7 ± 6.6± 10.5 D0π+
9 D∗J(3000)
+ 3008.1 66.7 ± 6.6± 10.5 D0π+
The states with JP = (0−, 1−, 0+, 1+, 1+, 2+) are well known. The doublets having
spin-parity assignments sPl =
3
2
+
, consists of D1(2420) and D
∗
2(2460) in non-strange
sector. The states (D∗0(2400),D
′
1(2430) belong to s
P
l =
1
2
+
charm doublet[2]. The
experimental data on decay widths suggest that states (0+, 1+) are quite broad,
expecting to decay via s-wave whereas the states belonging to (1+, 2+) doublets
are quite narrow and decay via d-wave. The measured branching ratio by BaBar
Collaboration is given as:
BR(D∗02 (2460) → D
+π−)
BR(D∗02 (2460)→ D
∗+π−)
= 1.47 ± 0.03 ± 0.16 (28)
There are few more recent states whose branching ratios as measured by BaBar is
mentioned below.
BR(D0(2600)→ D+π−)
BR(D0(2600) → D∗+π−)
= 0.32± 0.02 ± 0.09 (29)
BR(D0(2760)→ D+π−)
BR(D0(2750) → D∗+π−)
= 0.42± 0.05 ± 0.11 (30)
The information from the BaBar Collaboration and the quark model suggests
that D0(2550) state lies in 0− state. The D0(2600) corresponds to 1− state either
in the 2S or 1D spectrum respectively because this state was observed in both Dπ
and D∗π channels. If we find the mass of these particular states using heavy quark
symmetry and other theoretical models [13],[14], it can be suggested that the state
D(2600) can be identified as either radial excitation of heavy quark doublet H or
1D. The branching ratios for Dπ and D∗π for both the decay states are calculated
as BR(D
0(2600)→D+pi−)
BR(D0(2600)→D∗+pi−) = 0.82 for 2S and
BR(D0(2600)→D+pi−)
BR(D0(2600)→D∗+pi−) = 0.38 The compar-
ison with the experimental data results in favor of 1D assignment. Therefore, the
possible assignment for this particular state can be 1D respectively. The theoret-
ical estimation of coupling constant for the strong decay width of mesons in this
particular state is 0.53 ± 0.01. The theoretical estimation of branching ratios from
7
the heavy quark effective theory [11] leads to the conclusion that there may be pos-
sibility of violations in flavor and spin symmetry. In ref.[8], Sun et al. used the
3P0 model to examine the strong decays of these states and they concluded that
D0(2600) state can be identified as the mixture of 23S1 and 1
3D3 state. Therefore,
the other possibility is that D(2600) may be considered as a mixing state of 2S and
1D respectively. The other two states D(2750) and D(2760) can be identified with
JP = (2−, 3−) assignment. It is very interesting to point out that non-strange part-
ner of DsJ(2860) can be associated with D(2760) due to mass gap which is about
150 MeV. There are also several references like [10],[11] which suggest possible as-
signment for D(2750) and D∗(2760) state with the l=2, n=1 state. Moreover, the
branching ratio measurement BR(D
0(2760)→D+pi−)
BR(D0(2750)→D∗+pi−)
gives value 0.80 from the leading
order effective theory which is found to be matching with the experimental data.
Saturating the total decay width with the ground state to two body decays, we can
fit the experimental data of LHCb and BaBar to estimate the coupling constant. We
take the experimental data of decay widths of recent states as mentioned in table 1
to find the hadronic coupling constants. The decay widths are calculated using the
decay formulae given above. We can fit the experimental data of BaBar and LHCb
collaborations to estimate the coupling constants. The observed radially excited non-
strange charm meson states in the heavy meson spectrum are the two resonances
(D(2550),D∗(2600)). The values of coupling constant is obtained from the measured
width of (D(2550)) and the computed value is 0.35± 0.03 [11]. The calculated value
of coupling constants in our fitting program for D(2550) comes out to be 0.40±0.05.
The best fit value of these coupling constants is estimated with in experimental er-
ror using chi-square minimization technique. The errors are clearly dominated by
the statistical and systematic uncertainties. To check the consistency of our fitting
algorithm, the coupling constant estimation is being carried out for the decays of
JP = (0+, 1+) and the fitted value comes out to be 0.53± 0.04. This value has been
found to be matching well with predictions from other theoretical approaches[11].
The value of coupling constants for D(2750) and D∗(2760) states are also estimated
in our fitting program which are 0.61 ± 0.01 and 0.79 ± 0.03. Let us consider new
states predicted by LHCb in the Dπ and D∗π spectrum and from the strong de-
cays,the states are labeled as D∗J(3000)
0 → D+π− and D∗J(3000)
+ → D0π+. On the
basis of LHCb data[2],the angular distribution of DJ(3000) → D
∗π is found to be
consistent with unnatural parity. The possible spin-parity assignment for DJ(3000)
0
can be JP = 0−, 1+, 2−, 3+... and D∗J(3000) have possible spin-parity assignments
JP = 0+, 1−, 2+, 3−, 4+...... Thus, it can be stated that the two states can be higher
radial excitations or can belong to 1F states in the meson spectrum. Some possible
8
indications about the possible assignment of JP quantum numbers can be realized
from the masses of these states. One of the well known potential models [13] cal-
culated the masses of all possible excited mesonic states and we can suggest the
following possible spin and parities assignments of these newly discovered states. To
extract the detailed information about the newly observed states, we present the
summary of all D meson states and various possibilities of D∗J(3000) and D
∗
J(3000)
0
in the table 2 below.
Table 2: Table showing all non-strange charm meson states
spl
1
2
− 1
2
+ 3
2
+ 3
2
− 5
2
+ 7
2
+ 5
2
−
n=1
D(1869)(JP = 0−) D∗0(2400)(J
P = 0+) D1(2460)(J
P = 1+) D(2750)[11](JP = 1−) D∗J(3000)(J
P = 2+)⋆ DJ(3000)(JP = 3
+)⋆ DJ(3000)(J
P = 2−)⋆
D∗(2010)(JP = 1−) D81(2430)(J
P = 1+) D∗2(2430)(J
P = 2+) D(2760)[11](JP = 2−) DJ(3000)(J
P = 3+)⋆ D∗J(3000)(JP = 4
+)⋆ D∗J(3000)(J
P = 3−)⋆
n=2
D(2550)(JP = 0−) D∗J (3000)(J
P = 0+)⋆ DJ (3000)(J
P = 1+)⋆ D∗J(3000)(J
P = 1−)⋆
D(2600)(JP = 1−) DJ (3000)(J
P = 1+)⋆ D∗J (3000)(J
P = 2+)⋆ DJ(3000)(J
P = 2−)⋆
n=3
DJ (3000)(J
P = 0−)⋆ D∗J (3000)(J
P = 1−)⋆
Wang et al.[10] also suggested the various possibilities of DJ(3000) states and cal-
culated the decay widths of these states in terms of relevant coupling constants.
We also suggest the same but we add the two more possibilities i.e. (1−, 2−) and
(2−, 3−) lying in 1D spectrum. To analyze the spectrum of above JP states, we
study the two body decay behavior and calculate the branching ratios for the states
for which decay to PM and P ∗M both are allowed.
Table 3: Ratios of decay width for D∗J(3000) state
D∗J (3000) D
∗
J(3000) → D
∗π
BR(D∗
J
→D∗+pi−)
BR(D∗
J
→D+pi−)
spl =
5
2
+
, JP = 2+ f-wave 0.343
spl =
7
2
+
, JP = 4+ f-wave 0.52
spl =
1
2
+
, JP = 0+ s-wave 0
spl =
3
2
+
, JP = 2+ d-wave 0.955
spl =
1
2
−
, JP = 1− p-wave 1.57
spl =
5
2
−
, JP = 3− f-wave 0.68
spl =
3
2
−
, JP = 1− p-wave 0.32
The table 3 collects the ratios of decay width for D∗J (3000) state. Predicted ratios
along with graphs can be analyzed to exclude some of the assignments.
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Figure 1: Graph showing branching ratios Vs mass of decaying particle
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The graphs show the variation of branching ratios Vs mass of decaying particle.
From the graphs, it can be stated that the states lying in 3S doublet around the
mass values of 3000 MeV does not produce ratios less than or around 1. The spin
partner of D∗J(3000) is DJ(3000) which is observed to decay via D
+π− channel.
The other possible decay modes are DK and Dη. If DJ(3000) and D
∗
J(3000) be-
longs to 2P (0+, 1+) doublet then the allowed decay modes for D∗J(3000) does not
include D∗+π− decay channels which agrees well with the experiments. In all other
cases, decays to both the channels Dπ and D∗π are observed. Moreover, the calcu-
lation of branching ratios (
D∗
J
(3000)→D+pi−
D∗
J
(3000)→D∗+pi− ) for all possible doublets suggests that
the possible assignment of these two states can also be either (JP = (1−, 2−)) or
(JP = (2+, 3+)) for D∗J(3000) and DJ (3000) mesons. The state 3
3S1 state decays
to D∗π,Dπ,D∗sK,DsK and Dη and the coupling constant for this particular state
lies near the value of ≃ 0.1. Also, the similar state appears to be a narrow D meson
state. But its partial decay width to D∗π appears to be almost double than that
of Dπ mode which is completely inconsistent with predictions by LHCb collabora-
tion. If we assign 2P (JP = (1+, 2+)) doublet to these mesons than the coupling
constant for strong decays to π,K, η should lie between 0.12-0.15. For (23D3) state,
(Dπ,DK,Dη) are the allowed decay modes. Additional decay channels may include
D(2460)π and D(2420)π. The additional information about these decay channels
may help to estimate coupling constant precisely. In addition to this, 23D1 state
has most prominent decay mode is Dπ therefore the ideal decay mode to search for
this state is Dπ. The ratio of total decay widths for D∗J(3000) and DJ (3000) can be
calculated from the experimental data of LHCb collaboration.
Γ(D∗J(3000))
Γ(DJ(3000))
= 0.587 ± 0.083 (31)
The strong decay width ratios when calculated in HQET with leading order for
all the possible assignments produce values very far from the experimental values.
Thus, only 1
mQ
corrections when included, more authentic results can be produced.
Similar analysis can be carried out for theDJ(3000) mesons. The various possibilities
include 31S0, 2P (1
+) and 1D(2−) and 1F etc.. A closer look at the decay width of
all the above states in the D∗π spectrum suggests that the most possible assignment
can belong to 2P state. The most prominent decay mode for 2P (1+) in (1+, 2+)
doublet is found to be D∗π which matches well with the experimental data on decay
width for DJ(3000). However, if we consider the DJ (3000) as the spin partner of
D∗J (3000) then the only possibility can be that 2P(1
+) in (0+, 1+) overlaps with that
with 1+ in (1+, 2+) doublet.
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5 Conclusion
We study the heavy meson decay width in the framework of heavy quark effective
theory that represents heavy quark and chiral symmetry at ΛQCD ≃ 1GeV . We stud-
ied the recent charm meson states with their Jp assignment. The upcoming results
at collaborations like LHCb produces the data for branching ratios that is used to
calculate the decay width, coupling constants and suitable Jp states. The coupling
constants and their studies are important to study heavy meson phenomenology.
The accurate prediction of coupling constants help to study the detailed interaction
of heavy mesons. The present work calculates the coupling constant for strong de-
cays of non-strange charm meson states (D(2550),D(2600),D(2750)and D(2760)) by
using Chi-square minimization techniques. The numerical values of decay widths
from the collaborations like LHCb, BaBaR and CDF are used to extract the values
of coupling constants. The various assignments of Jp values to the above mentioned
states are also analyzed. The Jp assignment for D0(2550) state is 0− while D0(2600)
is identified as mixture of 23S1 and 1
3D3 state with J
p = 1−. The statesD(2750) and
D(2760) are identified with JP = (2−, 3−) assignment. All assignments to DJ(3000)
are analyzed deeply and various possibilities for JP states has been checked. Two
more possibilities i.e. (1−, 2−) and (2−, 3−) lying in 1D spectrum have also been
included for analysis. Most possible assignment in the present work is favored in
2P(1+) for DJ(3000) state. While investigating for decays, it is concluded that the
results on decay widths are further helpful to search for un-known resonances so
that the excited meson spectrum for D meson family is clear to theorists as well as
experimentalists.
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